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S2 Synthesis and characterization
S2.1 Synthesis of Ac-Lys(Me)-Gln-AEBSF
The proinhibitor was synthesized accordingly to the previously published procedure.
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S2.2 Synthesis of the photocaged inhibitor
Synthesis was completed in five steps from commercially available 4,5-methylenedioxy-2-nitroacetophenone as a starting material. Synthetic procedures for 1 and 3 were adapted from literature. 24, 25 Scheme 1: Synthetic procedure used to obtain photolabile inhibitor (5).
4,5-dihydroxy-2-nitroacetophenone (1)
AlCl 3 (1.93 g) was added on ice to 10 mL of 1,2-dichloroethane under N 2 atmosphere. Afterwards, a solution of 4,5-methylenedioxy-2-nitroacetophenone (1.00 g, 4.78 mmol) in 10 mL 1,2-dichloroethane was added dropwise to the AlCl 3 solution. The mixture was stirred for 1.5 hours at 0°C. Concentrated HBr solution (48%, 10 mL) was added to the mixture and stirred for 2.5h under N 2 atmosphere. The product was extracted with diethyl ether, dried over Na 2 SO 4 and filtered. The solvent was evaporated to yield 4,5-dihydroxy-2-nitroacetophenone as a green-yellow solid. 
1-(4,5-bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)-2-nitrophenyl)ethanol (3)
Compound 2 (1.06 g, 2.16 mmol, 1 eq.) was dissolved in methanol (25 mL) and added to a solution of NaBH 4 (0.58 g, 15.33 mmol, 7.1 eq.) in methanol (20 mL) and stirred for 3h. 
1-(4,5-bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)-2-nitrophenyl)ethyl 4-(fluorosulfonyl)phenethylcarbamate (Photo-I) (5)
Compound 3 Subsequently, a solution of DIPEA (184 mg, 1.4 mmol, 2 eq.) and AEBSF hydrochloride (217 mg, 0.86 mmol, 1.2 eq.) dissolved in 1.5 mL DMF was added dropwise to the reaction mixture that was cooled with an ice bath. After 15 minutes, the ice bath was removed and the reaction was allowed to proceed overnight. The reaction was quenched with 1.0 M HCl solution until pH = 7. The mixture was S8 transferred to an amber separation funnel where the organic layer was washed with diluted (~0.05 M) HCl solution and brine, after which the organic phase was dried over Na 2 SO 4 and evaporated in vacuo.
The product was purified by preparative HPLC with C18 reversed-phase column using a gradient elution (CH 3 CN/H 2 O) at constant flow rate of 10 mL/min. Gradient program: 1 min at 5% CH 3 CN, 1-5min gradient from 5% to 40%, 5-20 min -gradient from 40% to 100%, 20-23 min -stable at 100%, 23-28 min -gradient from 100% to 5%,28-30 min -stable at 5%. Retention time of the product is 15.0 min. The pure fractions were combined, frozen, and lyophilized to afford the pure product.
The structure and purity of the product was assessed by 1 H, 13 C NMR (Figure S2 
S3.2 UV-vis studies of the photocleavage reaction
We assumed the reaction depicted on Scheme S3.2 as the photocleavage reaction of Photo-I in agreement with the literature on nitrobenzyl-based protection groups. 26 Section S3.2 studies change in absorbance spectra upon irradiation and section 3.3 shows that release of AEBSF was close to quantitative. For measurements a 50 µM solution of Photo-I was prepared in 40 mM Tris buffer (pH 7.7, 20mM
CaCl 2 ). The sample was irradiated for selected time intervals and absorbance was measured by UV-vis spectroscopy. Figure S3 .2a,b displays acquired spectra. By monitoring absorbance at 345 nm ( Figure   S3 .2c) which increases for the first 100 s and then decreases for almost 90 min we conclude that several processes are happening upon irradiation, which can include formation of different by-products of the cleaved nitrosoketone moiety. To simplify the determination of the photocleavage rate constant we decided to perform an indirect method for the determination of an apparent rate constant described in S3.3. 
S3.3 Apparent rate constant determination by Tr assay
To determine the apparent rate constant of photocleavage we have used an indirect method in which Tr activity is monitored after different irradiation times. 86 µM Photo-I was mixed with 86 µM Tr in Tris buffer. The solution was irradiated for selected time intervals. After each irradiation interval an aliquot was taken from the solution and allowed to stand in an eppendorf tube for 2 hours to ensure complete binding of the released inhibitor to Tr. After 2 hours Tr activity was measured by fluorogenic assay. Thus, the amount of released inhibitor through photocleavage was correlated to a decrease in Tr activity.
Experimental data were fitted in COPASI taking hydrolysis and background inhibition into account.
Importantly, the decrease in Tr activity is equal to the amount of inhibitor released. The fact that active Tr concentration dropped to 4 µM (5% of the original concentration) indicates that release of AEBSF is clean.
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From the fit the determined rate constant was 0.55±0.11 min -1 (33±6 h -1 ). We note however, that due to different setup used for flow experiments and kinetic measurements, the rate constant may be slightly different due to different light absorbance of PDMS and quartz, so the determined rate constant gives an order of magnitude rather than an exact number.
S3.4 Background inhibition
For background inhibition of trypsin caused by newly introduced Photo-I we assumed a bimolecular reaction mechanism between these two species:
‫ݎܶ‬ ‫ܫ˗ݐ݄ܲ‬ → ‫ܫ˗ݐ݄ܲ˗ݎܶ‬ and Tr activity over time was analysed by the standard fluorogenic assay. Figure S3 .4a displays measured Tr activity over time. Based on the initial concentrations the model was fitted by exponential decay:
To calculate the rate constant we plotted the data as ሺሾܶ‫ݎ‬ሿሻ/ሺሾܶ‫ݎ‬ሿ ሾܲܲ‫݄݊ܫ˗ܩ‬ሿ0 െ ሾܶ‫ݎ‬ሿ0 ሻ over time ( Figure S3 .4b). Tables S3.4 . compares inhibition of Tr by different inhibition species, where rate for inhibitor, int. inhibitor and proinhibitor were taken from the previous publication. As it shows the value of background inhibition by the photoinhibitor is comparable to the values of int. inhibitor and proinhibitor and allows to use photoinhibitor in the system. 1.4 ± 0.3
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S3.5 Tr stability during UV irradiation
Our choice of 380nm wavelength for photocleavage was based on the fact that this wavelength allows to cleave Photo-I without damaging Tr by UV light. 27 For measurements 65µM Tr solution in 40 mM Tris buffer (pH 7.7, 20mM CaCl 2 ) was irradiated for selected time intervals, after each irradiation a 10 µl aliquot was quenched in 390 µl 0.1M KHSO 4 and later Tr activity was analysed by the standard fluorescence assay. S14 Figure S3 .5 Tr stability upon UV irradiation.
S3.6 Hydrolysis of PhotoI
Hydrolysis of the sulfonyl fluoride group of PhotoI was measured by NMR in deuterated buffer (40mM The differential equations of the full model were deduced from the reaction mechanisms listed above. The full network in presence of the continuous in-and outflow of the species in the network is:
These equations were implemented in MATLAB and solved numerically using available integrators. The logical parameter if(UV) describes status of the UV lamp with 1 meaning working and 0 meaning off, effectively turning irradiation-dependent constants to zero in the latter case.
S4.2. Modelling of entrainment of damped oscillations.
We have performed several simulations to explore the behaviour observed in Figure 3 in some more detail. Results are depicted in Figure S4 
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Flow experiments
S5.1 Preparation of CSTR and setup
CSTRs are prepared by covering a brass cylinder with a mixture of 9 wt% Sylgard® 184 silicone elastomer curing agent crosslinker in Sylgard® 184 silicone elastomer base, which is degassed under reduced pressure. After polymerization of the elastomer mixture at 65 °C for 2 hours PDMS is formed.
Then, the brass cylinder is removed, leaving a cavity that would serve as the reactor. Holes for the in-and outlets are punched into the PDMS, and the reactor is bonded to a glass surface via oxygen plasma treatment. Then, the reactor is put to 100 °C overnight. Finally, Teflon tubing with appropriate inner diameters (0.56 mm for inlets, 0.38 mm for outlets) is inserted into the punched holes.
Four glass syringes were loaded with trypsinogen (7 mg/mL, 300 µM in 4 mM HCl, 36 mM For irradiation experiments a lab-made electronic circuit with three UV LEDs was placed around the reactor. The syringe and tubing containing solution of proinhibitor and photoprotected inhibitor as well as outflow of the reactor were wrapped in foil to prevent cleavage in these places.
S5.2 Method and calibration
We have used an online detection system described in previous work from our group.
Monitoring of trypsin activity in the reactor was performed by coupling outflow of the reactor to the online detection system mounted on a fluorescence microscope. Two additional glass syringes were loaded with a buffer solution (50 mM Tris-HCl, pH 7.7) and a fluorogenic substrate solution (700 µM Bz-L-Arg-AMC in MilliQ). The outflow of the reactor was coupled to a mixing chamber (T-junction) of 10 µL, in which the content was diluted with the buffer solution. Subsequently, the diluted reaction content was connected to a dolomite T-Junction Chip placed on a microscope, and mixed with in the fluorogenic substrate solution, to monitor trypsin activity online.
For each flow experiment, signal is analyzed using ImageJ software. The obtained signal in arbitrary fluorescence units is converted to active Tr concentration according to a calibration curve. The response of the fluorescent microscope is compared to data obtained in previous studies in Figure S5 .2. Experiments were truncated to show the sustained oscillations only (indicate by ∫∫ ).
For each flow experiment, signal is analyzed using ImageJ software. The obtained signal in arbitrary fluorescence units is converted to active Tr concentration according to a calibration curve.
S5.3 UV LED lamp
The LEDs circuit is based on a microcontroller Arduino Mega 2560 with three coupled UV LEDs (λ max =380nm). For computer control of the circuit, an Arduino sketch was uploaded on the Arduino board and a small program written in Python was used to perform irradiations. Lamp intensity was measured at 365 nm using an ABM intensity meter Model 150 and was equal to 20 mW/cm 2 .
Arduino sketch: 
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offButton.pack( anchor = W ) timeEntry = Entry(appWindow, bd =3, width=6, textvariable=timeinput) timeEntry.pack(anchor = W, side='left') onoffButton = Button(appWindow, text="Timed On/Off", command=TimedLedOn) onoffButton.pack( anchor = W, side='left' ) appWindow.mainloop() # main loop. From here, the GUI starts updating and responding to user inputs.
S5.4 Flow experiment with synchronization of two reactors
For the experiment with two reactors we have used the standard procedure for loading syringes. The first reactor was connected to a Y-junction with one of the ports closed by a plug ( Figure S5.4) . The Y junction was connected to a T-junction as in a normal one-reactor experiment. After 3 hours the second reactor was started with another set of pumps and the outflow of the second reactor was connected to the Y-junction, allowing detection of the combined outflow. Figure S5 .4 Experimental setup of the two-reactor experiment just after starting the first reactor.
S5.5 Confirmation for slow recovery observed upon perturbation during rise of Tr peak
We verified the effect of irradiation found in Figure 3 of the main text by performing a similar experiment. Figure S5 .5. shows the same type of slow recovery as observed in the blue trace in Figure 3 despite being perturbed at an adjacent peak (fourth peak instead of third peak in case of Figure 3 ). 
